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synthesis and in PGE2 release elicited by IL-1 in chondrocytes.
Furthermore, in synoviocytes, diacerhein not only did not inhibit
the release of these mediators but even super-induced their
expression and synthesis. NSAIDs diminished until almost basal
levels the PGE2 release, and, unexpectedly, these drugs also
diminished COX-2 synthesis in both cell types. In relation to the
increase in NO synthesis evoked by IL-1 in chondrocytes, only
diacerhein was able to prevent it, while no effect was noted
for the NSAIDs. Diacerhein did not modify the synthesis of
MMPs induced by IL-1 in chondrocytes, but it decreased MMP-
13 accumulation in synoviocytes. In contrast, NSAIDs induced
in both cell types a further increase in MMP1 in IL-1 treated
cells, as well as an enhancement of MMP-13 accumulation in
chondrocytes.
Conclusions: Diacerhein inhibited the activation of NF-kB in-
duced by IL-1 in both cell types and the synthesis of NO in OA
chondrocytes, whereas it failed in the control of PGE2, COX-2
and MMPs in any of the cell types. Taken together these results
would anticipate a weak clinical response to diacerhein in OA. In
turn, the NSAIDs inhibited NF-kB activation and PGE2 release
in these cells, but they were unable to control MMP activation,
in accordance with their presumed “symptom relieving” but not
“disease modifying” role in the treatment of OA.
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RESPONSE OF CARTILAGE AND SYNOVIAL TISSUE
EXPLANTS TO IL-1β IN VITRO
A.M. Stoker, J.L. Cook, J. Luther
University of Missouri Columbia, Columbia, MO
Purpose: The cytokine IL-1β has been shown to play an im-
portant role in the development and progression of osteoarthritis
clinically. The objectives of this study were 1) To determine the
response of cartilage and synovial tissues to IL-1β treatment in
mono-culture compared to untreated controls and each other, 2)
To determine the effect of cartilage and synovial tissue co-culture
on the response to IL-1β treatment on speciﬁc biomarkers com-
pared to untreated controls and mono-culture tissue, 3) Identify
potential biomarkers for the screening of potential treatments of
OA using the in vitro co-culture model.
Methods: Full thickness articular cartilage (CART) and synovial
(SYN) tissue was harvested from cats (n=4) euthanatized for
reasons unrelated to this study, and 3mm CART and SYN tissue
explants were created for culture. CART and SYN tissues were
cultured alone as a mono-culture or together as a co-culture in
media supplemented with ITS serum replacement and with or
without rhIL-1β (100ng/ml). Tissues (N=12) were cultured for 3 or
15 days. Media was changed every 3 days and collected at the
time media change and tissue harvest for biomarker analysis.
Media was tested for NO, PGE2, GAG, and MMP 1, 2, 3, 9, and
13. Tissues harvested on days 3 and 15 were analyzed for GAG
and HP content. Data was analyzed for signiﬁcance by One-Way
ANOVA with signiﬁcance set at p<0.05.
Results: Media PGE2 and No: IL-1β treated CO samples re-
leased signiﬁcantly more PGE2 compared to untreated controls
in the CO and SYN MONO tissues. There was not a signiﬁcant
difference in the release of PGE2 to the media by CART MONO
tissues treated with or without IL-1β. IL-1β treated CO and CART
MONO samples released signiﬁcantly more NO compared to
untreated controls. There was not a signiﬁcant difference in the
release of NO to the media by SYN MONO tissues treated with
or without IL-1β.
Tissue GAG and HP: There was a signiﬁcant decrease in the
GAG content of the CART tissue in IL-1β treated CO and MONO
samples compared to untreated controls at day 15. The HP con-
tent of the CO CART explants treated with IL-1β was signiﬁcantly
lower than untreated controls on day 15.
Media GAG: There was signiﬁcantly more GAG released to
the media of CO and CART MONO tissues treated with IL-1β
compared to untreated controls through day 9 of culture.
Media MMP: There was not a signiﬁcant difference between IL-
1β treated samples and control samples for MMP-1 and MMP-2.
MMP-3, MMP-9, and MMP-13 concentrations were signiﬁcantly
higher in IL-1β treated samples compared to untreated controls.
MMP-2 was signiﬁcantly higher in the SYN MONO compared to
the CART MONO samples. MMP-13 was signiﬁcantly higher in
the CART MONO compared to the SYN MONO samples.
Conclusions: The present study indicates that the co-culture
model results in a signiﬁcant cartilage GAG loss, increased
inﬂammation, and increased release of degradative enzymes.
The data indicates that the CART explant is primarily responsible
for the release of NO and the SYN is primarily responsible for the
release of PGE2. As we continue to characterize the co-culture
model, more potential testing strategies and biomarkers have
been identiﬁed that can be used to evaluate the effectiveness
of potential treatments of osteoarthritis. Further, by identifying
the source of speciﬁc biomarkers, a better understanding of the
role each tissue plays in the pathobiology of OA is gained. By
understanding how each tissue reacts to speciﬁc stimuli, and
how the response of each tissue affects the other, it is possible
that treatments can be designed to target either the cartilage or
synovial tissue to block speciﬁc responses within each tissue for
the treatment of OA.
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STRONTIUM CHLORIDE EXERTS DEGENERATIVE
CHANGES ON JOINT CARTILAGE IN OVARIECTOMIZED
AND SUBJECTED TO RUNNING RATS
J.E. Badurski1, L. Zimnoch2, J. Supronik3, K. Naruszewicz3
1Osteoporosis & Osteo-Articular Diseases Centre, Bialystok,
Poland; 2Anatomy Dept. Medical University, Bialystok, Poland;
3Internal Dis.& Rheumatology Dept. Sniadecki Hospital,
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Purpose: Strontium Ranelate (SR) is widely used as an anti-
osteoporotic agent due to its proven double mode of action, in-
hibition of bone resorption and stimulation of bone formation. In
chondrocytes culture showed stimulatory effect on cartilage ma-
trix compound secretion into media, and also showed inhibitory
effect on excretion of cartilage markers in postmenopausal
women. Its anti-arthritic action is expected. In previous works
in rats we described comparable concentration of Strontium
Chloride (SCh) after i.v. administration in joint cartilage and in
bone tissue as well as deleterious on knee joint cartilage effect
of intensive running training in ovariectomized female rats.
Methods: In this experiment we examine histomorphological fea-
tures of eight group (ca 12 rats per group) of the female rats knee
joint cartilages (FRKJC) after three months of running exercise
(RE) 2 hr per day six days per week with (OVX) and without
(Intact rats - IR) ovariectomy treated or not with one p.o. given
dosage of SCh comparing them to placebo (PL) treated and
shame operated (ShO) group of rats. For evaluation of cartilage
morphology we used Ostergaard histologic/histochemical grad-
ing system assessing structure, cells, safranin stain, tidemark
integrity, and total score indicating the higher score the more
advance degenerative changes.
Results: Results are as follow: Group of IR+PL = (score) 1.85;
RE = 2.00; ShO = 2.00; RE+OVX = 2.00; OVX only = 3.50;
SCh only = 3.75; RE+OVX+SCh = 4.50; RE+SCh = 5.68 and
OVX+SCh = 5.80. It seems that RE + OVX is less traumatic for
FRKJC then OVX itself and consequently that SCh increased its
deleterious effect on FRKJC of RE + SCh alone and on OVX +
SCh alone than on RE + OVX + SCh.
Conclusions: Strontium Chloride can exert highly degenerative
C126 Poster Presentations
on female rat knee joint cartilage properties under extreme con-
dition simulating for example obesity in postmenopausal women.
It arises the question on the difference of ranelate vs chloride
form of strontium salt and what part of these salts actively works
within joint cartilage, cation of strontium or strontium plus anion
carrier.
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STUDY OF ANTIAPOPTOTIC EFFECT OF TGF-B1 ON
HUMAN ARTICULAR CHONDROCYTES: ROLE OF
PHOSPHATASE PP2A
M. Lires-Deán, M.J. López-Armada, C. Vaamonde, B. Caramés,
B. Cillero-Pastor, B. Lema, F.J. Blanco
Osteoarthritis Research Unit. Rheumatology Division. C.H.
Universitario Juan Canalejo, A Coruña, Spain
Purpose: Death of chondrocyte cells by apoptosis is a hall-
mark of osteoarthritis (OA). Combination of Tumour Necrosis
Factor α (TNF-α) and Ro 31-8220 (Ro) have been proved to
induce apoptosis in chondrocytes. Transforming Growth Factor
β-1 (TGF-β1) is a pleiotropic cytokine that provides signals for
cell survival and apoptosis. Protein Phosphatase type 2A (PP2A)
is a major Ser/Thr phosphatase involved in several cellular signal
transduction pathways, being considered, a positive regulator
of apoptosis. The ratio of the apoptotic-related proteins bcl-2
and bax determines the susceptibility of many types of cells to
apoptosis.
To study whether TGF-β1 is able to protect human chondrocytes
from apoptosis induced by an in vitro model (TNF-α + Ro).
Methods: Human osteoarthritic (OA) and normal (N) cartilage
was obtained from the femoral heads of 8 patients each. OA
cartilage was obtained from patients who were undergoing joint
replacement while normal cartilage was obtained from cadav-
ers who had no history of joint disease and who had macro-
scopically normal cartilage. Apoptosis was assessed by ﬂow
cytometry (propidium iodide) and ELISA cell death, while nuclear
morphology was evaluated using the ﬂuorescent stain DAPI
(4’,6-diamidino-2-phenylindole, dihydrochloride). PP2A activity
was estimated by measuring the absorbance of a molybdate:
malachite green: phosphate reaction complex. Bcl-2 and bax
expression were determined by Western blot analysis.
Results: It was established two groups of cells, one group was
preincubated with TGF-β1 for 120 hours and another group with-
out incubation (both in OA cells and normal cells). Both groups
were stimulated with TNF-α and Ro for 16h. In OA cells, TGF-β1
signiﬁcantly reduced the percentage of hypodiploid chondro-
cytes (TNF-α+Ro 18.6% vs TGF-β1+ TNF-α+Ro 8.9%, p< 0.05),
as well as the percentage of internucleosomal DNA breakage
(TGF-β1+ TNF-α+Ro 40.3% vs TNF-α+Ro 100%; p< 0.05). How-
ever, in normal chondrocytes, TGF-β1 did not reduce apoptosis
as we asses both the percentage of hypodiploid chondrocytes
(TNF-α+Ro 20.3% vs TGF-β1+ TNF-α+Ro 25.2%, p= 0.381) and
internucleosomal DNA breakage (TGF-β1+ TNF-α+Ro 83.0% vs
TNF-α+Ro 100% p= 0.391). Furthermore, nuclear morphology
using DAPI ﬁts well with previous results, both in OA and normal
chondrocytes. In normal chondrocytes, preincubation of TGF-β1
plus PP2A Inhibitor Protein (I2PP2A) reduced internucleoso-
mal DNA breakage as compared with TGF-β1 alone (TGF-β1 +
I2PP2A + TNF-α+Ro = 59.0% vs TGF-β1 + TNF-α+Ro = 100%;
p<0.05). In addition, bcl-2/bax ratio was signiﬁcantly higher in
TGF-β1 + I2PP2A preincubated normal chondrocytes than in
TGF-β1 alone (1.21 vs 0.72).
Conclusions: These results show that TGF-β1 alone is able to
reduce the apoptosis induced by TNF-α+Ro 31-8220 in OA, but
not in normal, chondrocytes. In normal chondrocytes, TGF-β1
exerts an antiapoptotic effect when PP2A is speciﬁcally inhib-
ited. These results show the major role that PP2A plays in the
outcome of TGF-β1 signal transduction, giving the potential of
modulate TGF-β1 pathway, by manipulating the degree of PP2A
activity, to produce a particular desired therapeutic outcome.
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CELL DEATH IN OSTEOARTHRITIS: APOPTOSIS OR
AUTOPHAGOCYTOSIS?
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Osteoarticular and Aging Research Laboratory. Biomedical
Research Center. Rheumatology Division. C.H.U. Juan
Canalejo, A Coruña, Spain
Purpose: Previous studies have shown that in osteoarthritic
cartilage the number of apoptotic chondrocytes is higher than
normal cartilage. Different studies have shown up until now that
programmed cell death is not necessarily synonymous with apop-
tosis. Autopahgocytosis has been proposed as a cellular death
involving to chondrocytes. It has been reported that SNP, but no
NOC-12, induces apoptosis in human articular chondrocytes.To
analysis the cellular changes induced by NOC-12 in human ar-
ticular chondrocytes. To compare these morphologic alterations
with those found in chondrocytes stimulated with SNP and in OA
chondrocytes.
Methods: Normal and osteoarthritic (OA) human cartilages were
obtained from patients with joint replacement (femoral and knee
joint) and from autopsy cases (knee joint). After enzimatic diges-
tion, chondrocytes were kept in DMEM with 10% SBF at 37°C in
a humidiﬁed atmosphere provided by an incubator until the ﬁrst
subculture was reached. Cells were analysed by ﬂow cytome-
try to measure the mitochondrial membrane potential using the
probe JC-1 and the propidium iodide method to assess apopto-
sis. To characterize the cell death process that NOC-12 induces
on normal chondrocytes, we carried out cytochemical techniques
to reject the existence of lipidic drops, like hematoxiline-eosine,
oil-red-o and black sudan B; on the other hand, chondrocytes
were stained with different probes: DAPI (visualization of apop-
totic bodies), JC-1 (visualization of mitochondrias) and DAF-FM
(detection of NO gas) and subsequently they were analysed with
ﬂuorescent microscopy. Last of all, we proceeded to study the ul-
trastructure of OA, normal and NOC-12 stimulated normal chon-
drocytes by mean of transmission electronic microscopy (TEM).
Results: NOC-12 2 mM induces mitochondrial depolarization in
normal chondrocytes at 24 hours (23,5±10,04% vs. 12,2±6,6%;
P ≤0,05) and hypodiploid cells in 21,6±8,5% vs. 0,8±0,5%;
P ≤0,05, at 48 hours. Direct observation by means of optic mi-
croscopy of NOC-12 stimulated chondrocytes induced cytoplas-
matic vacuoles. Lipidic nature of these structures was discard
by cytochemical techniques. Mitochondrias (JC-1 stain) and NO
(DAF-FM) were distributed around the vacuoles. Ultrastructural
study of chondrocytes showed that vacuoles were not empty;
there was granular degraded material inside. TEM showed that
nuclei of cells were entire and in the cytoplasm were observed
mielinic bodies. DAPI experiments showed not fragmentation of
nuclei and apoptotic bodies were not detected. Imunoﬂuores-
cence and TEM study of OA chondrocytes showed the presence
of vacuoles with morphologic characteristics similar to the vac-
uoles induced by NOC-12 in normal chondrocytes.
Conclusions: These results suggest that NOC-12 induces mor-
phologic changes in normal articular chondrocytes more char-
acteristic of autophagocytosis than apoptosis. These ﬁndings
are similar to the results found in some chondrocytes from OA
cartilages.
